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(57) ism 

TJiOEIIJf LLOit. K UV**- 

;n osatxtfT^-A- 1 0 9»-sa>a$nfcCu» 1 

Ofili, S i tCtNt*±ff7C*i: Lt^trtt (S i 
CN«li) *«V^•5. COS I CN3lii©X5"?^y^^:^ h 
•y/<Kli, IRtf irCHnafi* 1 0 ^ ' ~ 1 0 2 2^-^-^ 
J:-5(rJ^J«$H, (SSSIE* (6UT) ji-o&C ultffttt 




anc6«l»©Ma«:*L, S i i:Ci:Ht:*i»5t»k 

(n a 1 7iS3 ) * I 0 2 1 ~ 1 0 2 2 («/ 

cm 3) #tr::4:%1#afc-r*i|s^»f*:«lt. 

B. 

#f * c: i: *1*ai: r l 3 ® V^ril 1 « 

» 2 ro ifejit n X y >r L -c M a 5 

LXffieSfl ®ie««*x ylF->^'LT, E««XttA 

fE^rftyptr. tt»2<!!)|ft»WCK*-*Ke^^*IS 

(CHnS (nttl7iS3©ll») ) *1 0^ i~i o 



«5;>£9 ic£B©^^f|cSB®K>&m 
C000 13 

eR{i©i«l^#9^tlBK^/•^OHig:^j£l:M■r 
[00021 

fll^«ia©Ba<ktt, lall8©»*BI{tRJ/KISl©fg^«a 
©iS«»r J:-:.T0*;::i:j!>'-Ct4. iS^^ »ltffl{kA^it 
LS I©t8tt;l'-^H4-9->^7*-?'?^o>-tza 

toooai ±fetfcEi»iiS£©fi«»'»i. Efissio 

««:ttitcCu (I. 9«0- cm) A<ffll^t.ia4J: 
[0 0 0 43 CuEi»tffiffl1-*»'&. ?a5*©X 7f-> 

^^•7'>vifc*«fflV''C,h.TV^«.. lUT. ElO (a) ~ 
(f) t#JillL-C. J'vS/i/ftSfRWrs. 
[0 0 0 5] IS«X»±T)iei8W6 0 1 ±f', ff) 

0 2. 3.yf-yi'':^i-y/m6 0 3^mcm^ti> (ISl 
10 (a) ) . 2k<.'-C, $IS3ESi:tcMD6 0 4 a%r'A 
h>'^*'->e0 4«rHW 0 (b) ) . 

^vt^T. \ y-'<K6 0 3c;^;'^-*-^^6 0 3 afeJf^fiJi 
•r« (HI 0 (c> ) . tih\t. *-/P6 0 3a 

©»i«Snfcxyf-y^?i h y/^K6 0 3%-7^^'i: t 
fc:/^i'-x>i?^ej:'3E««6 0 5?rJ^fiSr?> (1310 

(d) > . ttl^■C, ^«K6 0 6©lE«eTife,4''^''-'-^ 

(e) ) , ^©*. <t1t6«j«tMW5;fK (Chemical Hecha 
nical Polishing : CMP) izJ:*). x > h y 
/tufts 6 O 3 h -J- /< t UT^Pffltt/^ -V j< /HlKHt> 

0 (f) ) . tti-.©^-?'5£X^§{IJ: ^T, @^t^/S;6'';f:^ft£ 



10 0 0 6} ±^:t.'y^>^f:^ h -y^mtLX, Si 

C (H) , N, 0<):if©iKf<i:t l-^tiSptJR 

[0 0 0 73 Jfe»SS<!DttSf«*4<STS-tf*t: 
i4K**?L«<k (ttoacfc) -r ■set: *»Tjb 

4. 1 ^©:^i!fe»*. K+wc (H) **»«:it*S^«:: 
fc-Cfe*. tft'f^ZJC (H) -^^^AW^Sj^a, 

tf, C (H) ^*ft©Kl,>*r«{r^J|fft^«jSr«r««:i: 

[0 0 0 B3 ±KOJ;-5C LTiglBSft^iifcS i 
i s/f-v/;^ h y/^KcpC (H) C 
H3> CH2, CHfcl^^fcCH»^•^'t« (CH 

S i Cie^-^S ! NlSe-ti^oZife 

[D009J 

C56W**«efcLJ:^fc-fillJI3 K+iOC (H) 
-^^ftii> £fttt:5>RBS (Kutherford Backscatterin 
g Spectroscopy) (^.t-aT^ffiSn^C/S i tfciiifA* 

(FT- I R) i)^S>i>, t*>L. FT- I R»:j: 
Hlf, CHnaw**ftt«>'2>SlE*)Wir*Ct:!6«-C& 

too 1 0] ZO^^Z, i-^tx->f y/x 

J&J56$>ifc<></>ri*<c*»-3fc. waifl:, MMit 

[0 0 II) 



«[») ) *1 02 »~i o22 (ffl/cm^) -&t;Ct 
[0 0 1 2] ±iB«fjft(rj:K(2, K4>®CHna£®^« 

[0 0 1 33 Jc8a«lJ6fi®^|t«<4:*IR»ii3VvX, ffIielB2 

c:nicj:!3, (Cu^) tmti>fsz0m. 

[0 0 1 43 ±lr^«fi^®*^S«L«fi5[HJ5V^T, BilieiSi* 
(0 0 1 5 3 JbK«J5S®*»^«E»CfcVxT. 8uiea2 

(7-8) O^^ISV^R^^trS- tft<-CS2>. 

[0 0 1 63 J:l2eW*r^SJ5fe'rS/;*t>. *S99©m2r9 

«^j5St%ISi:> ^Se»l ®l(fe»S±l;, S i tCtH 

t-SXet, |»EJ!J^«fcxyf^>?'Slafcai2®lfe» 

g=gr-7;^i'i: LTBiFIS^ 1 ®*£jtlS«rxy f-V^'Lt, 

Its® ?r i^fiS 1 4 IS5 »: , cSKBi M Sl/^IKKir. Ir ft'li-tfl L 

(n»i I TiSOOlfeBc) ) l 0 2 1 - i o ^ 2 «0/ 

c m 3 ) -& S -tf * i: «r#Sl; a: T 

roo 1 7J J:gd<?J/i£«::J:n«\ iKt'roCH nS®^'(» 



[0 0 18] ±K»ti£c94^9f|:»Ro»ii:9»(<::i$\' 
2 U y^^^v^'jt h -^/<K) ©^itftcJi 

[0 0 1 9l±afliJ^^o^|t«^*lSR<!)^iifi:^ttc<3v^ 

[0 0 2 1] ±safiifi)(CQ^»{(^Kosigt:9acc«v^ 
[0 0 2 2] jbse«;s»;i3VNT, se-K, «riB»2®te 

[0 0 2 33 

[0 0 2 4] 19 I ICn%-rJ:-^>Z, ftJilloEMliHLO 
TIC, ^1 C9T*I!SK (llHlt»IR) 1 0 1 , IB I 

«1 0 2, nil ©xyf^y:/;^ 0 5, i'tfl* 

J5SSl^?)THK«l)iLL)!)*J|M^nx^^4, 

[0 0 2 5 3 « 1 cOTi6IIS(lO l>i. 7 7 ^bBft^W « 
(S i OF) 7'^*t-*T^.-K>«»*>&«i4* 

®h uv^.t—^n 0 3Ri;asi ®t'7*-;H 0 4 S: 
^gJauTv^^). iBfi!(anz:»i (Dhi^yf-t^-fi'i 0 3 
1 ©er^-yvi 0 4 ira^SJ o»<*jB I 02*^ 



0 2 4:orai3li, ISl CD-'^Vry i'^Kl 0 2 a A>)fM 
Sn*. »lOA';7y J'^l'M.l 0 2a»4, Ta/Ta 

E&<*'fci;i.»3, TJ16W1 0 I tm.^m 1 0 2 twagit 

?rB«)4«tl*J$-P. iriC!>S*«:® 1 0 2ii, $?>izT 
OKI** (HS^-B-f) X«S laSfillft^^TV^i. 

C0 0 2 61 111 0i';'f^>'^^X f- yAli^l 0 S 

1 iiCkNkSiSTcJRfc LT«JttSnfc. fifelg (S 
iOFK) t®xy^>^igJRtt(5i«l^S i CN^oDjfe 

llDAfct'©^*'3> CK»::J:0 S i C*«J: 0 iCu© 
tfillktt^fiTS-lJ-fct/C?)^*)^. Cr-C, 3©S iCN 
*BRW> S 1 H4 tC 2H4 fcN2*«FIE«Ji: UtJ&jtt 
«n^<be9-C^0, jK't<CE>CH«-6-g-'*ra£ (CH n : n 
tti:'bS3®l«!!:) (/a/cm3) {±1 02 1 

[0 0 2 73 ±J6©T«EI8)BLLOJ:Ctt, ^20)7 
HfellH 0 6at;«2cDxv^v^'-;x J- -i-^s'K 1 1 Oi)m 
jftSn-CV^*. TffK*SJf LLi:^»f-. »2c!?Til!ilK 

Oh u I 0 8»i/»2®fcrT.-n-^v 1094- 

7a%tft-LX. »2©SSt«iJS(£oj!jS«StoiiSn-Ci' 

[ 0 0 2 8 ] «±HglEMHi H L 0±trii. SI 3 ©X 

f^V;?';^ h y /<iJl(lTT)6<}gj56*n. rKI*, Site 

Tiitii(l 1 a^tz/^y 3 van i sycwxtf, 

S i O^lRf S i ONR) A^)«HJf5^SSTt^:'V^-5. 1ft 
[0 0 2 9] ±JI»tfci|ta|^fr«lt©»iS:5fe«riS 

to 0 3 0] ia2~-06«, f'^ 7<»l-i^-7:^ Vitl-J: ^> 

[003 1] *r, 82 (a) J:Jrti-M-v IB I ®T 
IftKl 0 K »1©»«:JB1 02, ai©iyf->5'^ 

IB 2 (DTW 10 6, C!?x 7 h 7 l 1 

0 *W*fitlSr SB 2 ©TJftflS (1,^0 6,U, S i 0 F K 
T*)*?, "^f-tK i» a K o v^trfe (ETeclron Cyclotron 
Jesonance: ECR) y'7X-y^f^\^h\YJ^m^^i&.^ 



ft (Chemical Vapor Deposition : CVD) fwJ;0, M 
Xii, S i H4/S i F4/O2 (ffifttfc: 50/50 
/200) fcV*^^fe#-C, 0. Bum (8000A) € 

10 0 3 2) yf-y/::^ K y-'<e(lj_yii, S 

i CN5f.KTS)0. ECR7'7X-7CVDjtKiO 0. 
Q 5 //mgffiJCfitKT'S, dlKtCtt, WAtf, SiH4 
/C2H4/'N8 (fltfttt: I 0/1 5/1 5) 

[0 0 3 3] ^cflx (3 2 (b) irS^rJ:?^. 
^*«e)l»J«$n-J.^l ©Ui^:^ HK2 0 1 t«fE©xv 

t0 0 3 43 «V^T, BI3 (a) iZ^tJ^'^K., fcf7* 

;^ H)I2 O 1 f^;^^ k UT» M^ttf, CF4<!>7'9X 
^ff:^X1tiZ<0x.y^yy:A. h y/tRl 1 0*x ./5^y 

[0 0 3 5l*c. HS (b) »rwtrJ:-5C, tSZOjx. 

jStS. rw-C» »2<9Ti«l)R (S iOFK) (oj)0 
3.vf^y^\i, ffllAIJ. 0 2/CF4 7'9XTif^%ffi 
^<^fcEiC:^i'r*>x^»f-v^ (Reactive Ion Etchiag : 
RIE) (rioeAtf J:V%, th. O 2 XV 
SSmSlxTV^acD-C. aSl(iDU>>;^H!l20 1 t.PSlB#C 

10 0 3 63 av^T. BI4 (a) CjpT J:^>t:, «2© 
Ui^^t 0 2«r^2<t>xy ^ •>'/<aS[l 1 0 

-;Ki!?/<*'->'2 0 2a*}t?J«-r3.. ;:«>»2© US?:^ 
hR2 0 2%^5^i^i:fC»2©xyf^yi^;ih ->MK 
1 1 o**:^ttx.yf-yi^LX» b uyf-*-;i'»^ffl 

CDMaWl 1 Ob«:^JlKr6« 
[O0 3 73 *t, BI4 (b) CS^-rJ:-5C. F UV^^ 
*-;W3^JS)tfflOHn»l 1 0 b*«»;*snfc»2 * 

f^yp'-;^ f. 1 I 0*^:^^'tLT»2©T*fe8^ 1 

6.»fso«is$Tir7?-v5^ri. rncj:*). «2© 

TifeRl Oeir, «2(Dh UV**-A-1 08, !^2® 
t-7*-^H 0 9*<j^J6)ESnii, CwT. J62«>h>> 
;^*-;H 0 8Xl/«62Ot'7jJ;-;H 0 9er)J|J<SI4, 

/CF4::'^^^*'^<:ffl^^fcR I E»lJ:OiT*:)n. ' 
cDtS, ?g2o?u-:^:x hR20ZlRlii*«^xy^yi^-r 

10038] gSt^X. 05 (a) iZ^^t^-biZ^ 
iS^t*«:. aJ2C0M';r>J'^i'IKl 0 7aJtl/2e2©5? 



<*^S1 0 7imilM!S.ti>o ^2©A';7/( ^'^m^O 

(Ta/TaN) t?JbO. mtf, ^ 'J Vs?*!- J 

9«^j«Sla4. itz. »2©##«Co^i, 

tas (b) JwS^^•r ■fb^^tfi'j^itttK/ef^ (cnem 

ical Mechanical Poi ishin( : CMP) \Zi.r>, ^i^tt 

t0 0 3 9lft&»r, 06H5^r J:-^*:, 3SS«d5±(; 
»3CDxyf-i/^';^ h y/^Kl 1 lt:0. 0 5^m. .h 

T?J*K-*-«. Se.»3, »3©T«l»l 12*0. Q_&.{/ 
rtis *LT, y^fi/K-^syK (s i 02K)(j^l 3) 
ftO. 8//nj-e)BixjgBS1-«>. r. c©3®£6&ffl 
»«l*ECR:/9XvCVDjfi-C» 1^— Wf- V/^nT 

tits i CN*«t:i3lt«>. CHKA-*** (CH 
nS) ©*ift»a^fcO©{i!Si:tt@l«¥t<DK««:7< 
f. CHnS©«»tt^ X»^1fe«T-*)7ti* (X- 

ray Photoelectron Spectroscopy :XPS) CJ:0S;5 

C004 UBI'f', I ±KSgB6©iB)ll© S i H 4 / 
C2H4/N2/A r3^©fiS:K»*»4.. 1 I U, f- ^ 
^^l'S/9i' (SiH (CHa) 3)/N2/Ar^, t 
I !«*» V V>f•/^•>5J'/NH3/A r I Vli, 
•^^^■^^/<^A'>':?D h 'J->7-*fV ( (S i (CH3) 2 
-NH) 3)/Ar/^, Vf*, -^^t^^Xf^yk v?- D h 
V S'^-yy/Na/A r*, VItt» 'N=t1f ^f^yWC/J- 
D h U->5-yv/NH3/ArSl« OJil»**«c,^ n-f 

[0 0 4 2] E7 ±16 I -V t ®l>rn©fi!iK*^ 

♦>tfc8S«*;4<4'~5*T(&TLfcS i CN**fe»IRfti^ 
fl[f *sTt«ii:*«t)d*«. lo^i-i 

0^2 (^i/cm3) -eCHn2S«r^t^llte©J^®©S 

tb««* (7-8) fctt-^xtev^ 

[0 0 4 3] t/;., ( 1 ) . h')>i^)U->yy 

(IK 1 I I) , + y ^/U V ^ o h 7 > 
(IV-VJ) «:ffl5K{*i: LTfflt^fc^S^^:•til^.^lLt 

Sftftcjj^-V'f x*:^#<rnij.k<. ^t, m©a! 



N2(Il,V)J:'5tNH3(lII,Vl) 
(0 0 4 4] et8 (a) (Iv S i CNI^K4!(9CHni6 

m^ltz, itt. CuWiSStiitt, Culf0±JrSiC 
N^BSd'SOOA (0. 0 5</m) J^JiRSnx^©±C 

5 i OgM/>< 1 OOOA (0. 1 //m) ^JStSh^HtfF 
«r4 0 0"C-C3B$ia!l?kaai,t^J3s 08 (b) KS^t 
J;-5^c, Cu®S i CN^SiK'N®jiElifc©tt^-%S IMS 

(Secondary Ion Mass Spectroscopy) tz^OXML 
fc. 

[004 5308 (a) J:0iD*^?>J:5C. CHn«© 

3) TJb**SlJII«Di^»OS i CN^KJIoV^Ttt, C 
uOttWcliS i CN^^KORJIt (.1 0 OOA) «:jeA«> 

C0 04 6] ±SSLfcJ:^C, :*:5feJ6©}jJl6©, CHn 
«®#«t<*«ll!S fc 0 <D«ft*5 1 0 2 1 ~ 1 0 2 2 (ffl/ 

CO 04 7 J lU±|»l«LfcJ:-^tr. *»WCJ:nJf, K 
+©CHnlS©»^;|6-5V^•C, ifc8|«*. Cu«;«ctt4: 

6 u CO »ift:^r jitt s n ft . 

[0 0 4 8] ±gBO|l|%C!)j|^fillR6nr, 
[0 0 4 93 ±K*llfi©»tt-Ctt, iyf-x^^^i b 
(Inductive Coupled Plasna : I CP) . ^*)^y\6i 

[00503 ±n^mo!>}»isi-vti, BOi'km^timiii 

li«Cu*^c,<f5jat$K?)t Ufc*5s CuCWtr, Al 
[005 13 ±Se?IJE©Jt^J6TI4. TJfeK^i-v'f-V/ 
t!tt*«€>, 0 2/CF4Xf;^fl!)fib9»iH2^:*i:Ar 

[0 0 5 23 J^K^«6©J^®-C«i, x -y ^ K y 

J?i 1 1 1 . S i O PUS 1 12. A >K I 1 

3 e.flt« S n * (ftSSlKcD E C R V X V C V D tet; J: 
■SBRIIKiix 1=1— ©f- ♦ I'/^rtTftofc. t*»L» ini; 

Af^X-msSLL. S i OFKl 1 2t>'^-y >"<-->9>IBt 



[0 0 6 33 ±IB«a6©il^Jg-CJi. SiCN^jjaw, S 
i H4i:C2H4 i:N2S'JS*4#;*ft^«Ji: tXB&l 
tt. ffWfc^lSii: LTii, S i , C, NSr^O 

[0 0 5 43 ^J^tf, 3f:|^J6©jg}g©J:-5f-. Si, 

^irtt, S i ^^-fk-^^Slt LTS i H4%. C-g^lt^ 
*i:L-CC8H4. CH4. CgHe- CaHsv Cz 

H3«iife, N-»*-fb-fr«Bfc UTN 2, NP3. N2O, 

[00553 Sfc, S iai;c=fe^t;)icm'&-%t, N 
;t3+5'v''?>'#©*r«->7>*ffli^r. 

tf, y^A-i^^y (S iHs (CH3) ) . ^wv 
yy (S iH2 (CH3) 2) , hV-^f^yv>vy (S 
i H (CH3) 3) , ^^^^i'^y (S i (CH . 
3) 4) tv^^fcy f-Mt-^? xd'^tren. //pj^ 

(Si (CH3) (OCHs) 3) kV^^fc>h*->^t 

•>9>-i)^mf^nh> ttz. zntimiz, s i&u^N 

*-&trg(*4 i: C ^ tr S*4 ** «r S-^T ^. J: -7 L X 

w©«^, cd^-ft^^ht urw, ±se(5<,0 
tf, yj/^-yy (S i H3-NH-S i H3) «:fflv^ 
[0 0 5 63 S Si. C, tii-kX-Stsit^nn 
e^fekLTli, (~S i -N-) «:*T 

>■ (S i E t 3NH2> > >■ 'J-^DtVUi-^^V (S i 
PraNHz) . Y >)7 x.-/v-y^^-> (siPhaN 
Hg) . y-VyA^Jli/'yy^fy (S i Me 2 H-NH 
-Si Me 2 H) . ^*-^A^jUi;>3^> (S i Me 
3 - N H - S 1 M e 3 > , + y i tf- ;u i>' > 5 V t S 
iEt3-NH-SiEt3), -NdlE-+j-7xr. A^'i-r 



*f> (S iPha-NH-SiPha) . 
'y'y'>fy (S i Me 3-NMe-S i Me 3) , 'J-f 
a\:>V-TY7/^}\^i/>'y^> i PrMe2-N 
H-S i PrMes) . i'-n -rf-^u-x h •5^f-;v 
i^'yy^'y (S i BuMe 2-NH-S i BuM 
eg) , 'J-h-^^'f-A'-T \-7jif-A<:>i/^^> 

(S i OcMe 2 -NH^S i OcMe g) » h'Jxf- 
/^- h ')/^^ivi/7uy ';->9ify ( (S I E tH-N 
Me) 3) , ^^■^Af-}\''>9oY 'Jx^+f^ ( (S j 
Me2-NH) 3) . 'N+i^x^;U>i'D V y i/9-»f > 

( (S i Et 2-NH) 3) . 'N+-»^7i-/l'->^D h 
'J->vif y ( (S i Ph 2-NH) 3) . ^9 9*f^t^ 
■>i?aT h 7>'7Vy ( (S j Me 2-NH) 4) ^ 

H) 4) ^ X h7X^/u-r h-5/f^;i'V'<7Df'h9s/ 
5W < <S I HE t -NMe> 4) . > T / ^''o fcf-n/ 
jt¥-jl''>t'a->^-yf)y (SiMeNC (CHz) 3-N 

H) , }'97*~;Wv?yf-A'i?v'7+f> <S i MeP 
hz-NH-S iMePhz) . i^^j^z^A—rh^jt 
f^>>U->*>7^-9'V ((SiMezPh) 2-NH). h 'J 
bf^yu- h ^vl.->:7o h y ( (CH2 = C 

H-S i Me -NH) 3) , r h 7 t:::;w-9' b 9> 
-rt'i/j?ny-h7S'7<fy (CH2 = CH-SiMe-N 
H) 4. ^fc'-A-> h5yf^>V^i'7-lf>' (CH2 = 
CH-S iMe2-NH-SiMe2-CH-CH2) 
*««tlf€.ll'6. Jtge*«f, MelJy*;!/* (CHa) . 
Etl4xf-;w» (C2H b> . PrWT'DkfA'JS (C 3 
H7) . Oc»in-jl^*'*^;t-S in-C^Hn) , P 

(005 7J J:ffi®ffl|-ei4. S i , C, NSr^tj 

WAtf, ^»;>9>fcN2®<tfe{lC2H2«rln;t 
hiiT.^. *«v9if >©«ti:N2%lDA*:*:xS:ffii'^ 

[0 0 5 83 ±8a3lifiOJ»|g'Cli, iy5^V^^K'>^^ 
Ki:LT, S i , C (H) , Nft4S7C«i: UT^t; S 

10 0 5 93 ±fe3l«©»®-C». CHn2S*^tfi i' 
10,0 6 0] ±Se3£ai©0KTtt. 5 i OF*»»?>'lt?> 



'>:ymco. HI 0 (a) ~ (d) tzS^rxg'grZlHlffl^' 

^>^5'x^y/<K5 0 2i^;^^'t^-Cffiv^, T^*£S 
*50 1 «'aSJ>?fi5(rxs/^>^LTt:7*->5 0 4 5- 
}f^J«r-5., Klr^T, -J:JSIfe»»5 0 3?:j^iaL, UxX 

5 0 6=fe»J*t&. 

tOOe 1] ±iEbfcJ:-J<c. »fc»lf 5 0 1, 5 0 3© 

irx'x^ vrf^-r^WJi MSI i:te&, I- , 

5©»S#*<rl.. ^©xs^^v^^ttOtffe'oSSrffli 
±te«ife©S?ffiCjj^LfcJ:3»X. Si, C. N«:3-;S7C 

[00623 

t»W©»«J m±K9gLfcJ:-5tx, ^ftWt-inti'. 
itmV.miAi&< . Cul£«i^©igv>jBr4t&ISK%riffiA^ 

[SI 1 3 *fti»©9^%©J^filli -Sij^ll^^^KoSli^ 
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